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SUMMARY
This thesis begins with some introductory remarks on bioorganic chemistry in
general and model studies of enzymatic reactions in particular (chapter l).
Thereafter a review is given of the chemistry and biochemistry of the prosthetic
group biotin, a cofactor required for carboxyl transfer reactions in the metabolism
(chapter  l l ) .
Biochemists traditionally describe biotin as a transferring agent, which carries "ac-
tive carbon dioxide" between several substrates. This general type of function is
shared by the other coenzymes. However, from the standpoint of organic chemistry,
the carboxylated intermediate (1'-N-carboxybiotinl must be classified as an allopha-
nate ion. These compound types are stable salts and miss the chemical reactivity
expected of an activated intermediate. Moreover the biochemical proof that
1'-N-carboxybiotin is truly an intermediate could not be delivered espite repeated
attempts.
To meet these problems the more reactive O-carboxybiotin was proposed as the true
reactive intermediate and this on isolation isomerizes to 1'-N-carboxybíotin (or a
derivative there of) by way of an 1,3-O,N acyl migration, well known in organic
chemistry.
Our attempts to make models for this O-carboxybiotin mediated reaction failed,
presumably because of the facil i ty of the acyl migration mentíoned above (chap-
t e r  l l l ) .
These attempts were stopped when renewed biochemical research demonstrated
that 1'-N-carboxybiotin indeed is the only and true intermediate (chapter lV).
This means that the concept of biotin as a nucleophil ic catalyst that lowers the
transition state energy of the overall reaction is no longer tenable.
ln our opiníon the biotín mediated carboxylations can only be modeled if one
activates both the biotin model and the counterpart of the acceptor molecule to the
high energy enol forms (chapter V).
One can only speculate as to why during the origin of the metabolism this "detour"
was selected. (chapter Vl).
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